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DISK AUGMENTATION SYSTEM AND METHOD 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to a disk augmentation system and 
method for providing support for reducing load on one or more disks in a 
patient's spine. 

[0002] Human spines are formed from vertebrae, which are separated 

and cushioned from each other by disks. The disks consist of a fibrous outer 
envelope containing a gel-like fluid. The disks are subject to large forces, 
which may vary from about 175 pounds when a person is at rest to as high as 
about 500 pounds during activity. For example, a person who lifts a 15-pound 
weight one foot in front of such person, using a bending movement, can 
generate nearly 500 pounds of force on his or her spine. Because of the high 
forces on them, spinal disks commonly rupture, particularly as they deteriorate 
with age. 

[0003] Various attempts have been made to deal with the problem of a 
diseased intervertebral disk. One standard procedure is to remove the disk 
and fuse the vertebrae, which were formerly separated by the disk. A 
difficulty with this is that relative motion between the two vertebrae is no 
longer possible, causing both stiffness in the spine and difficulties in areas 
above or below the fused disk. 

[0004] Other attempts to deal with the problem have involved removing 

the diseased disk and replacing it with a prosthetic artificial disk made of a 
resilient material or mechanical articulation. The goal of such predicate 
devices is to replace the diseased disk with an artificial device of similar 
biomechanical function. A major problem with this approach is that it requires 
an extensive and technically demanding surgical procedure. Such a 
procedure consists of surgical exposure through the abdomen of the patient, 
which risks injury to abdominal structures and usually requires the services of 
a multidisciplinary surgical team. Meticulous and complete removal of the 
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native disk is required prior to placement of such a device- a time consuming 
and technically difficult procedure. 

[0005] Still other attempts to deal with the problem have included devices 
which place springs, flexible rods, or bands around the rear portion of the 
spine in order to share the load placed upon disks and their associated joints. 
These devices have the advantage of being relatively straightforward to place 
surgically through a rearward approach; however, they do not replicate the 
ideal biomechanical properties of a true prosthetic disk system. Some 
examples of prior systems related to disk augmentation are illustrated in U.S. 
Patent numbers 4,309,777, 4,759,769, 5,258,031, 5,415,661, 5,645,599, 
5,928,284, 6,146,421, 6,231,609, 6,293,949, 6,419,704, 6,440,169, 
6,540,785, 6,595,993, 6,572,653, and 6,610,093. 
[0006] There is, therefore, a need for a system and method for 
facilitating reducing load on one or more disks in the spinal column by 
providing a rearwardly-placed external disk retainer and support system and 
method. Such a system will replicate the biomechanical properties of an 
intervertebral prosthetic disk with the simplicity and safety of a rearward 
approach. 

SUMMARY OF THE INVENTION 

[0007] It is, therefore, an object of the invention to provide a disk 
augmentation system for providing exterior support to one or more vertebrae 
and to facilitate reducing load on one or more disks. 
[0008] In one aspect, this invention comprises a disk augmentation 

system comprising: a first support for mounting onto a first vertebra in a spinal 
cord, a second support for mounting onto a second vertebra, the first and 
second supports being located exterior to a disk area between the first and 
second vertebrae and cooperating to define a compression body area for 
receiving a compression body, and the first and second supports supporting 
the compression body exterior to the disk area. 
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[0009] In another aspect, this invention comprises an adjustable 
compression system for mounting to a plurality of vertebrae: a support for 
mounting on the vertebrae of a spinal column, and a retainer situated exterior 
of the spinal column for retaining a compression body outside a native disk 
space and an axis of the spine, the frame and compression retainer facilitating 
reducing loading of at least one disk in the spinal column. 
[0010] Still another aspect, this invention comprises a method for 

reducing load on a disk, mounting a first mount on a first vertebra, mounting a 
second mount on a second vertebra, the first and second mounts defining an 
area for housing a compression body external to an axis of the spinal cord, 
and situating the compression body in the posterior area. 
[0011] In yet another aspect, this invention comprises an adjustable 

compression system for reducing a load on at least one lumbar disk, the 
adjustable compression system comprising: a retainer for mounting on a first 
vertebra and a second vertebra of a spinal column, the retainer comprising a 
retaining area for receiving an artificial disk and for supporting the artificial 
disk posterior of the vertebra, the retainer cooperating with the artificial disk to 
facilitate reducing load on the at least one lumbar disk when the first and 
second vertebrae move either toward or away from each other. 
[0012] In still another aspect, this invention comprises an extra-axial 

spinal artificial disk method comprising the step of placing an artificial elastic 
or articulating mechanism that replicates or augments the function of a native 
disk in any location other than a native disk space or a normal axis of the 
spine. 

[0013] In yet another aspect, this invention comprises an artificial disk 

that replicates or augments the function of a native disk in any location other 
than a native disk space or a normal axis of the spine, comprising: a body, 
and an elastomeric or articulating mechanism in the body. 
[0014] In still another aspect, this invention comprises an adjustable 

compression system for reducing the load on at least one lumbar disk, the 
adjustable compression system comprising: a retainer for retaining a first 
compression body posterior of the spinal column and for facilitating reducing 
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load on at least lumbar disk in the spinal column, and a second retainer for 
mounting on the spinal column also for facilitating reducing load on the at 
least one lumbar disk, wherein the first and second retainers are not located 
along an axis of the spinal column. 

[0015] Other objects and advantages of the invention will be apparent 

from the following description, the accompanying drawings and the appended 
claims. 



BRIEF DESCRIPTION OF THE DRAWING 



[0016] Fig. 1 is a view of a showing a disk situated between adjacent 

vertebrae. 

[0017] Fig. 2 is another view with part of the central vertebrae removed; 

[0018] Fig. 3 is a view illustrating means and method for mounting 

support rods onto anchor screws 

[0019] Fig. 4 is a view illustrating a retainer mounted onto the support 

rods: 

[0020] Fig. 5 is an exploded view of the retainer shown in a mounted 

position in Fig. 4; 

[0021] Fig. 6 is a sectional view illustrating a single disk being used 

with a pair of support members; 

[0022] Fig. 7 illustrates another feature of the invention used without a 

disk; 

[0023] Fig. 8 illustrates a supply of compression bodies or disks of 

varying densities and sizes; 

[0024] Fig. 9 is an exploded view of an embodiment of the inventions; 

[0025] Fig. 10 is a rear view of a rear or posterior view of the retainer 

mounted on the supports; 

[0026] . Fig. 1 1 is a view of another embodiment of the invention 

showing a plurality of retainers mounted on supports; 

[0027] Fig 1 2 is another view of another embodiment; and 
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[0028] Fig. 13 is a view of a pair of supports used in another 

embodiment of the invention. 



DETAILED DESCRIPTION OF PREFERRED EMBODIMENT 



[0029] Referring now to Figs. 1-1 1 , a disk augmentation system and 

method will now be described. The system and method of the invention are 
used to facilitate reducing load on one or more disks, such as disk 12 
between vertebrae 14 and 16 and disk 18 between vertebrae 16 and 20. The 
invention comprises means or a system 22 for reducing a load on at least one 
of lumbar disks when the vertebrae, such as vertebrae 14 and 16, move either 
away from or toward each other. 

[0030] As illustrated in Figs. 3, 4 and the exploded view in Fig. 9, the 
system 22 comprises a plurality of screws 24, 26 28 and 30 comprising open 
heads 24a, 26a, 28a and 30a, respectively. In the embodiment being 
described, the open heads 24a, 26a, 28a and 30a comprise a receiving area 
24a1, 26a1, 28a1 and 30a1, respectively. The areas 24a1, 26a1, 28a1 and 
30a1 receive supports 32 and 42 as shown. For example, the open heads 
24a and 26a receive a support or cylindrical rod 32 in the areas 24a1 and 
26a1 , respectively. The inner diameter of the heads 24a, 26a, 28a and 30a 
are threaded to threadably receive the screws 34, 36, 38 and 40 as described 
later herein. 

[0031] Referring now to Figs. 3, 4, 10 and 1 1 , the screws 24, 26, 28 

and 30 are first screwed into the vertebrae 16 and 20. The support 32 is 
situated in the areas 24a1 and 26a1. The heads 24a and 26a receive the 
screws 34 and 36 to secure the support 32 to the heads 24a and 26a as 
shown. Likewise, after the screws 28 and 30 are mounted to their respective 
vertebra, such as vertebra 20 in Figs. 3 and 4, the support 42 is situated in the 
areas 28a1 and 30a1 . The screws 38 and 40 are threadably received in the 
threaded screw heads 28a and 30a to lock the support 42 to the heads 28a 
and 30a. 
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[0032] The system 22 further comprises at least one retainer, retainer 
means or retaining system 41 (Fig. 5) for mounting on the supports 32 and 42 
to supportably retain at least one compression body, such as a compression 
disk 64, exterior of an axis of the patient's spine. The retainer 41 comprises a 
first support 44 and a second support 46 which are mounted onto the rods 32 
and 42, respectively, with appropriate fasteners or screws 48, 50, 52 and 54, 
as best illustrated in Fig. 10. A third support 56 may optionally be provided as 
well. Notice that the system 22 comprises an adjustable fastener or fastening 
means in the form of an adjustable screw 58 that is received through the 
apertures 56a and 44a of supports 56 and 44 and threadably received in a 
threaded opening 46a of support 46. 

[0033] Note that the support 44 comprises an aperture or recessed 

area 70 (Fig. 5) defined by a generally accurate or curved wall 72. The 
support 32 is received in the area 70 and the screws 48 and 50 (Fig. 9) are 
threadably mounted in the threaded openings 51 and 53, respectively. The 
ends 48a and 50a of screws 48 and 50 engage the support 32 and force it 
against the surface 72a (Fig. 5) in order to mount and retain the support 44 on 
the rod 32. Likewise, the support 46 comprises an aperture 74 defined by an 
accurate or curved wall 76 and having a surface 76a against which the 
support or rod 42 engages when the second support 46 is mounted thereto. 
In this regard and as illustrated in Figs. 4, 9 and 10, note that the screws 52 
and 54 are threadably received in threaded openings (e.g. threaded screw 52 
is received in opening 78 in Fig. 9) until end 52a of screw 52 engages the 
support 42 and forces it against the surface 76a, thereby mounting and 
retaining the second support 46 onto the support 42. 
[0034] As illustrated in Fig. 5, note that the supports 44 and 46 

cooperate to define a first compression body area 60, and supports 44 and 56 
cooperate to define a second compression body area 62. The first and 
second compressing body areas 60 and 62 receive at least one compression 
body, such as compression bodies 64 and 66, respectively. In the 
embodiment being described, the compression body is a compressible 
material such as polyethylene, silicone, or viscoelastic polymer that comprises 
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a mechanical density on the order of the native intervertebral disk. The 
compression bodies 64 and 66 may comprise any suitable cross-sectional 
and overall shape, such as one or more of the polygonal shapes illustrated in 
Fig. 8 or any oval, elliptical, circular or any other suitable or desired shape to 
provide the desired compression characteristics necessary to facilitate 
relieving or reducing load on at least one of the disks 12 or 18 (Fig. 1). 
[0035] It should be understood, that the invention may be used with 

less than all three of the supports 44, 46, and 56 or with more supports as 
desired in a stacked or sandwiched array of supports and compression 
bodies, one on top of the other. As illustrated in Fig. 6, the system 22 could 
comprise just a pair of supports 44 and 46 between which one or more disks 
are mounted as shown in Fig. 6. Alternatively and as illustrated in Fig. 7, the 
supports could be provided without any compression disk therebetween to 
provide a fixed or fusion-type support to the vertebrae, such as vertebrae 16 
and 20 illustrated in Fig. 4. 

[0036] As illustrated in Fig. 5, the first and second supports 44 and 46 

comprise portions 44b and 46b that lie in imaginary planes P1 and P2 (Fig. 4) 
that are generally parallel and are situated at an angle 6 relative to the spine 
axis when the system 22 is assembled and mounted into position illustrated in 
Fig. 4. Thus, the compression bodies 64 and 66 lie in one or more planes, 
such as planes P1 and P2, as illustrated in Fig. 4. In the embodiments being 
described, the angle 0 is a predetermined angle of approximately 30 degrees 
or less. The angle generally corresponds to the angle between the long axis 
of the spine and the facet joints and/or spinous processes. Note that after the 
supports 44, 46 and 56 are mounted as shown, the compression bodies 64 
and 66 are situated exterior to the spinal axis and spinal cord, as illustrated in 
Fig. 4. In the embodiment being described, the planes P1 and P2 mentioned 
earlier are generally parallel to the facet joint and inter-spinous process 
articulations. 

[0037] In the embodiment being described, the at least one adjustable 

fastener 58 is adjustable to permit loading at least one of the compression 
bodies 64 and 66 with a predetermined amount of pressure. In the 
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embodiment being described, the predetermined about 10-300 pounds. The 
predetermined amount of pressure may vary depending on the desired 
compliance and constraining properties of the device. 

[0038] Note the supports 44, 46 and 56 each comprise a compression 

body support surface which in the embodiment being described is a planar 
portion 44b, 46b and 56b. Each of the generally planar portions 44b, 46b and 
56b are arranged to define opposing surfaces 44b1 and 44b2, 46b1 and 
46b2, and 56b1 and 56b2, respectively. Each surface cooperates with an 
opposing surface from an adjacent support to define the compression body 
receiving areas, such as the areas 60 and 62 (Fig. 5), mentioned earlier 
herein. For example, note that the support 44 in Fig. 5 comprises the 
surfaces 44b1 and 44b2. The surface 44b1 of support 44 cooperates with 
surface 56b1 of planar portion 56b to define the compression body receiving 
area 62. Likewise, the surface 44b2 of support 44 cooperates with surface 
46b1 to define the compression body receiving area 60. The surfaces 44b1 , 
44b2, 46b1 , 46b2, 56b1 and 56b2 may define a substantially continuous or 
flat surface for supporting all or a portion of the compression bodies 64 and 
66, which as mentioned earlier, may be provided in any suitable shape. 
Alternatively, these surfaces may be non-planar. For example, the surfaces 
may be concave or define a recessed area (not shown) that generally 
corresponds to the shape of the compression body to facilitate retaining the 
compression body in place. In this regard, note that the compression bodies 
have an aperture, such as aperture 66a in body 66, that receives the 
adjustable fastener 58 to facilitate retaining the body in place. 
[0039] Advantageously, the system and method of the present 

invention provide means for situating one or more artificial compression 
bodies exterior to the spinal cord and exterior to the disk areas in which the 
patient's disks, such as disks 12 and 18, are situated. 
[0040] The compression bodies 64 and 66 (Fig. 5 and 9) are selected 
from a supply of a plurality of compression bodies comprising a plurality of 
different predetermined densities and/or a plurality of different predetermined 
shapes when viewed in cross section and/or a plan view. In the embodiment 
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being described and as illustrated in Figs. 8 and 9, the compression bodies 
64, 66 and 81-91 in Fig. 8 may comprise a cross-sectional and overall shape 
that is polygonal, triangular, elliptical, circular, rectangular, square, or any 
other suitable shape desired. 

[0041] As illustrated in the exploded view in Fig. 9, the compression 
bodies, such as compression bodies 64 and 66 shown in Fig. 9, may be 
generally rectangular to match or generally correspond to or complement the 
shape and size of the planar surfaces 44b1 , 44b2, 46b1 and 56b2. 
Alternatively, different shapes and sizes, such as circular, triangular, 
polygonal, elliptical shaped disks may be provided. It should also be 
appreciated that the supports 44, 46 and 56 may be provided to define 
surface areas that are different from the shape of the portions 44b, 46b and 
56b illustrated in Fig. 9. For example, the portions 44b, 46b and 56b could 
be triangular, polygonal, rectangular, elliptical or circular to define the portions 
44b, 46b and 56b. In the embodiment being described, typical dimensions 
for the compressive body are 1-2 square inches by 0.5 to one inch. In the 
embodiment being described, the compression body 64, 66 and 81-91 may 
comprise predetermined densities on the order of the native intervertebral 
disk, which are selected based on the patient's needs. 

[0042] During a surgical procedure, a portion 16a (Fig. 1) of vertebra 16 

is removed by conventional means. Screws 24, 26, 28 and 30 are mounted 
into the vertebrae, such vertebrae 16 and 20 in the illustration shown in Fig. 4. 
The supports 32 and 42 are then mounted on the screws 24-30 as shown and 
as described earlier. The retainer 41 comprising the first and second supports 
44 and 46 are then mounted on the support rods 32 and 42, respectively. The 
disks 64 and 66 are sandwiched between the supports 44, 46 and 56 as 
shown and the adjustable tensioner 58 is mounted through the disks 64, 66 
and supports 44 and 56 and threaded into threaded aperture 46a as 
illustrated in Figs. 4 and 9. 

[0043] As illustrated in Figs. 4 and 10, if the vertebrae 16 and 20 move 
away from each other (as viewed in Fig. 4), then the support 44 moves in the 
direction of arrow A in Fig. 4 while supports 46 and rod 56 move in the 
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direction of arrow B in Fig. 4. The movement of support 46 causes the 
support 56 to also move downward (as viewed in the Figure) in the direction 
of arrow B as the support 44 moves in the direction of arrow A. This, in turn, 
causes compressing of the compression disk 66, which facilitates reducing 
stress. 

[0044] When the disks 16 and 20 move toward each other, the support 
44 moves downward in the direction of arrow B, while the supports 46 and 56 
move in the direction of arrow A. The disk 64 compresses in response 
thereto, thereby facilitating reducing the compressive load on the patient's 
disk 18. The system and method are operable when a vertebra moves 
independently or when they move simultaneously with another vertebra to 
facilitate reducing loading on one or more disks, such as disk 18. 
[0045] As alluded to earlier, the adjustable fastener 58 is adjustable so 
that a surgeon may preload or load one or more of the compression body 62 
and 64 with a predetermined amount of pressure by simply rotating the 
fastener 58 in a clockwise direction. This may be desirable in order to 
decrease the freedom of movement of the device and decrease the 
compliance of the compression body based on the patient's needs. 
[0046] Notice that the retainer 41 is situated posterior of and exterior to 

the spinal axis and the native disk spaces in which the disks, such as disks 12 
and 18 in Fig. 1, are located. Thus, the system and method provide means 
and apparatus for situating one or more elastic or articulating mechanisms or 
bodies designed to replicate or augment the function of the native disk in any 
location other than the native disk space in which the patient's native disk is 
located. The system and method further permits the retainer 41 to be situated 
outside the axis of the spine. 

[0047] Another advantage of the apparatus and system of the invention 
is that after the supports 44 and 46 are installed during a first operation, for 
example, a surgeon may replace the compressible disks, such as disk 64 and 
66, with one or more new or replacement disks 64 and 66, such as a 
replacement disk (not shown) having a greater thickness, different density, 
different shape, different size or the like. Thus, the system and method of the 
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present invention is adaptable and enables, for example, a surgeon to replace 
one or more of the compression bodies 64 and 66 with a replacement body 
(not shown) during subsequent operations. This can be done by using the 
same or a different retainer 41 in order to meet the needs of the patient. 
[0048] Referring now to Figs. 11 - 13, another embodiment of the 

invention is shown wherein the system and method comprises a plurality of 
disk augmentation supports for facilitating reducing a load on at least one of 
the lumbar disks, when the vertebrae, such as vertebrae 14 and 16 (Fig. 1) 
move either away from or toward each other. This embodiment comprises 
parts that are the same or similar to the parts shown in Figs. 1-10 and such 
parts are labeled with the same part number, except that the parts in Figs. 1 1 
- 13 have a prime mark (" ' ") added thereto. Notice in the embodiment shown 
in Figs. 11-13 that a plurality of retainers 100' are provided. Each retainer 
100' comprises a first support 102a' that is coupled to a support column or 
post 102b 1 . An opposing support 104' comprises a planar member 104a' that 
is coupled to a support post or column 104b'. Notice that the surfaces 102a1 ' 
and 104a1' are generally planar in the embodiment being described and 
support the compression disks 66' as shown. Similar to the embodiment 
shown in Figs. 1-10, the supports 102b 1 and 104b' are secured to the 
screws 24' - 30* with the screws 34' - 40' in the same manner as the 
embodiment shown in Figs. 1-10. The embodiment in Figs. 11-13 further 
comprises a pair of retaining or spacing brackets 106' and 108' that are 
secured to the supports 102b' and 104b' with the screws 110' and 112', 
respectively. The brackets 106' and 108' facilitate retaining the retainers 100' 
in a fixed and spaced position relative to each other. 

[0049] After the screws 24' - 30' are mounted to the vertebrae, such as 
vertebras 16 and 20, respectively, the supports 102' and 104' of retainer 100' 
are secured thereto with the screws 34' - 40\ The compression bodies 66 
are then placed between surfaces 102a1' and 104a1' as shown and screw 58' 
is threaded through opening 107' (Fig. 13) and then threaded into the 
threaded aperture 108' to retain the compression body 66 between the 
supports 102' and 104'. 
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[0050] Advantageously, this embodiment of the invention utilizes the 

same or similar features as the embodiment illustrated in Figs. 1 - 10 to 

facilitate reducing load on one or more disks in the spinal. 

[0051] It should be understood that one or more of the features of the 

embodiment shown in Figs. 1-10 may be used with the second embodiment. 

For example, the retainers 100' may be equipped with multiple disks like in 

Fig. 4, and those disks may be configured as shown in Fig. 8. 

[0052] In this embodiment, a plurality of retainers 41 are provided to 

provide multiple support to adjacent vertebrae. 

[0053] It should be understood that the invention may also be used in 

an environment where one or more disks are fused together, such as when a 
patient has transitional segment syndrome. 

[0054] While the system and method described herein constitute 

preferred embodiments of this invention, it is to be understood that the 
invention is not limited to this precise system and method, and that changes 
may be made in either without departing from the scope of the inventions, 
which is defined in the appended claims. 
What is claimed is: 
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